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[0001] This applicarion claims the benefit of the Korean 
Application No,_ P2000-86725 filed, on December 30, 2000, which is 
hereby incorporated by reference. 

BACKGRQPND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a mobile 
communication system, and more particularly, to a method for 
transmitting messages on a paging channel, in which data burst 
messages are efficiently transmitted through the paging channel. 

Discus sion o£ the Related Aart: 

[0003] Generally, messages containing short dara transmitted 
through a paging channel are called data burst messages. Also, 
messages transmitted together with rhe data burst messages and 
containing system information and prior information of data 
transmitted through the paging channel are called overhead 
messages . 

[0004] To acquire a system and receive services, a terminal 

unit should receive all the overhead messages to recognize 

information of a corresponding sysrem. Accordingly, in case where 

the dara burst messages and the overhead messages should be 

transmitted on one slot, the overhead messages having higher 
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priority order are first transmitted and the data burst messages 
are then transmitted. Thus, the terminal unit periodically 
receives -the overhead messages- to, acquire latest system 
information and services. 

£0005] A related art IS-95A system includes five types of 
overhead messages to be transmitted. To transmit the five 
overhead messages at" least once for 1.28 seconds (16 slots), a 
transmission interval of the overhead messages is sufficient for 
3 slots- Therefore, the paging channel has small transmission 
load of the overhead messages and delay of the data burst 
messages rarely occurs. 

[00063 However, a CDMA 2000 IX system includes eight types of 
overhead messages to be transmitted, unlike the related art IS- 
95A system. Accordingly, the CDMA 2000 IX system requires a 
transmission interval of rhe overhead messages by 2 slots to 
transmit all the overhead messages for 1.28 seconds (16 slots). 
Also, with longer overhead messages due to additional parameters 
and increasing data burst messages, overload of the paging 
channel has occurred. 

[0007] Thus, the data burst messages and the overhead 
messages are often transmitted on one slot. In this case, a 
problem arises in that a receiving rate of the data burst 
messages is reduced. 



[0008] Also, since" the data burst messages are occupied on 
Che paging channel . in a large extent, such a problem affects 
system performance. 

SUMMARY OF THE INVENTION 

[0009] Accordingly, the present: invention is directed to a 

method for uransmi'tting messages on .a paging channel that 

substantially obviates one or more problems "due"' to limitations 

and disadvantages of the related art- 

[0010] An object of the present invention is to provide a 

method for transmitting messages on a paging channel in which a 

receiving rate of data burst messages are improved. 

[0011] Additional advantages, objects, and features of the 

invention will be set forth in part in the description which 

follows and in part will become apparent to those having ordinary 

skill in the art upon examination of the following or may be 

learned from practice of the invention. The objectives and other 

advantages of the invention may be realized and attained by the 

structure parricularly pointed out in the written description and 

claims hereof as well as the appended drawings. 

[0012] To achieve these objects and other advantages and in 

accordance with the purpose of the invention, as embodied and 

iroadly described herein, a method for transmitting messages on a 

aging channel includes the step of first transmitting data 
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messages while transmitting overhead messages after delaying rhem 
by a predetermined period on a corresponding slot, if the total 
length of the overhead messages and the data messages exceeds, one 
slot when the overhead messages are transmitted at a constant 
overhead message transmission period. 

[0013] Preferably, rhe method further includes the steps of: 
transmitting only the overhead messages to be transmitted while 
delaying 'the""" data messages by a next overhead message 
transmission period if the total length of the overhead messages 
and the data messages to be transmitted exceeds one slot and the 
corresponding slot is the last slot in a transmission period of 
the overhead messages; and transmitting the data messages on a 
slot having the same number as that of the corresponding slot in 
the next overhead message transmission period. 

[0014] Preferably, the method further includes the steps of: 
delaying the overhead messages and the data messages to be 
transmitted by the next overhead message transmission period if 
the overhead messages are delayed by the maximum delay time 
period set by a system; and transmitting the data messages on a 
slot having the same number as that of the corresponding slot in 
the next overhead message transmission period. 

[0015] Preferably, the method further includes the step of 

informing terminal units in service in a corresponding sector or 

in an idle handoff state through a configuration change indicator 
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(CCD of a corrected quick paging channel whether system 

information has been changed. 

[0016] - The overhead messages are all transmitted within one 

overhead mtessage transmission period, The one overhead message 

transmission period is 16 slots. 
U [0017] The overhead messages are transmitted per 2 slors. 
O [0018] In another aspect of the present invention, a method 
^3 for transmitting messages on 'a paging channel includes the steps 
/i of: first transmitting overhead messages while delaying data 
f. messaces to be transmitted by a predetermined period, if the 

ess: 

m total length of the overhead messages and the data messages 
O exceeds one slot when the overhead messages are transmitted at a 
constant overhead message transmission period; and transmitting 
the data messages on a particular slot on which the overhead 
messages of a next overhead message transmission period are not 
transmitted . 

[0019] Preferably, the delayed data messages are transmitted 
on the same slot number as that of a prior overhead message 
transmission period. 

[0020] Preferably, the overhead messages are all transmitted 

within one overhead message transmission period in serial order. 

all of the overhead messages are transmitted periodically in 

every overhead message transmission period, the overhead messages 

are transmitted in a next overhead message transmission period. 
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Az this rime, z.he one overhead message transmission period are 16 
slots. 

-[0021] .Preferably, the overhead messages are transmitred per 
TWO sloTs for all the slors. 

[0022] Ir is no be understood that both the foregoing general 
descriprion and the following detailed description of rhe present 
invention are exemplary and explanatory and are intended to 
provide further explanation of the ' invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0023] The accompanying drawings, which are included to 
provide a furrher understanding of the invention and are 
incorporated in and constitute a part of this application, 

illustrate embodiment: ( s ) of the invention and together with the 
description serve to explain the principle of the invention. In 
the drawings : 

[0024] FIG. 1 illustrates a structure of a corrected quick 
paging channel employed in the present invention; 

[0025] FIGS. 2A and 2B illustrate an example of a method for 
transmitting messages on a paging channel according to the 
present invention; and 

[0026] FIGS. 3A to 3C illustrate another examples of a method 
for transmitting messages on a paging channel according to the 
resent invention. 



DETAILED DESCRIPTION OF THE INVENTION 



[0027] Reference will now be made in detail to the preferred 

embodiments of the present invention, examples of which are 

illustrated in the accompanying drawings. Wherever possible, the 

same reference numbers will be used throughout the drawings to 

refer to the same or like parts. 

[0028] In the present invention, two embodiments are 

suggested depending on a corrected quick paging channel. That is, 

a method for transmitting messages in a system which does not 

employ a corrected quick paging channel and a method for 

transmitting messages in a system which employs a corrected quick 

paging channel are suggested. 

[0029] In the first embodiment of the present invention, it 

is assumed that a mobile communication system and a Terminal unit: 

should support a paging channel- In the second embodiment of the 

presenr invention, it is assumed that a mobile communication 

system and a terminal unit should support a paging channel and a 

corrected quick paging channel. 

[0030] The mobile communication system transmits eight 

overhead messages. The eight overhead messages include a system 

parameter message (SPM) , an access parameter message (APM) , a 

CDMA channel list message (CDMA CLM) , an extended system 

parameter message (ESP) , an extended neighbor list message (ENM) , 
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a general neighbor list message (GNM) , a global service 
redirection message (GRM) , and an extended CDMA list message 
(ECM) . Types of the overhead messages and their transmission 
period depend on characteristics of the sysrem. The transmission 
period of the overhead messages recommended by CDMA2000 Ix is 16 
slots . 

First Embodiment: 

[0031] In rhe first embodiment of the present invention, a 
mobile communication system which does not employ a corrected 
quick paging channel efficiently transmits data burst messages 
through a paging channel. 

[0032] A terminal unit is activated only on a unique slot 
number given per overhead message transmission period, and 
contents of overhead messages are sometimes changed. 

[0033] Accordingly, to always acquire latest system 
information, a terminal unit newly in service should receive 
overhead messages periodically. To this end, the mobile 
communication system, as shown in FIGS. 2A and 2B, transmits 
eight overhead messages per 2 slots in 16 slots. In the next 
overhead message transmission period, the system transmits 
overhead messages on slots, on which the overhead messages are 
not transmitted in a prior overhead message transmission period, 
per 2 slots. Thus, all the terminal units necessarily receive the 
overhead messages once per 2 slots. 



[0034] Slots for transmi-cring the overhead messages are 

determined as follows. 

[0035] As shown in FIGS. 2A and" 2B, the system transmits all 

the eight overhead messages during an overhead message 

transmission period. 

[0036] Whenever the . overhead message transmission period 

increases, a transmission slot location of the overhead messages 

moves ahead by 1 slot: In this case, a CDMA2000 IX system having 

an overhead message transmission period of 64 slots can equally 

transmit overhead messages to all the terminal units operated in 

a slot mode. The overhead messages can equally be transmitted for 

different overhead message transmission periods. 

[0037] Meanwhile, in the first embodiment of the present 

invention, in case where the data burst messages and the overhead 

messages should be transmitted on one slot, the data burst 

messages are transmitted as follows. 

[0038] Transmission parameters of the data burst messages 

include the number of half frames in one slot (in FIG. 1, since a 

paging channel slot is 80ms and a half frame 10ms, the number of 

half frames in one slot is 8), a data burst message length 

(SBURST_HF__LENGTH) of a half fram.e unit, and an overhead message 

length OVKD_KF__LENGT.H of a half frame unit. 

[0039] If the sum of the data burst message length 

SBURST_HF_LENGTH and the overhead message length OVHD_HF_LENGTH 
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is greater than the number of half frames in one slot, i.e., if 
iu exceeds one slot, priority order is given to the overhead 
messages so thar a slot on- which the data burst messages will be 
transmitted increases by a overhead message transmission period 
to delay a transmission poinc *o rhe nexr overhead m.essage 
transmission period. 

[0040] In the n~ext overhead message transmission period, no 
overhead m.essages are transmitted on a slot on which the overhead 
messages are transmitted, so that the probability of the data 
burst messages to be removed is greatly reduced. 
Second Smbodlmeni: 

£0041] In the second embodiment of the present invention, a 

mobile comjnunication system which employs a corrected quick 

paging channel efficiently transmits data burst messages through 

a paging channel. 

[0042] FIG. 1 illustrates a structure of a paging channel and 

a corrected quick paging channel employed in the present 

invention . 

[0043] The paging channel includes a small channel of 80ms 
unit . A terminal unit can employ a slot mode which monitors the 
paging channel for a particular slot while in an idle state for 
rhe other slots, so as to reduce power consumption. 
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[0044] A quick paging channel insrructs terminal units, which 
are operating in a slot mode in an idle state, whether to_receive 
paging channel messages. 

[0045] The exisring quick paging channel includes a paging 
indicator PI and a configuration change indicator (CCI) . The CCI 
exists only on the firsr quick paging channel. If a transmission 
rate of the quick -paging channel is 4.8kbps, the last two bits 
within 40ms of the first quick paging channel slot and the last 
two bits of the quick paging channel slot are used as the CCI. If 
a transmission rate of the quick paging channel is 9.6kbps, the 
last four bits within 40ms of the first quick paging channel slot 
and the last four biiis of the quick paging channel slot are used 
as the CCI. 

[0046] The CCI on all the quick paging channels of a 

corresponding sector is used as the corrected quick paging 

channel. The system sets the CCI of all the quick paging channels 

of the corresponding sector in on state and sets the PI in off 

state, when contents of the overhead messages are changed. 

Accordingly, all the terminal units in service in the 

corresponding secror or in idle handoff check through the CCI of 

its monitoring quick paging channel whether the contents of the 

overhead messages have been changed. 

[0047] If the CCI of the corrected quick paging channel 

monitored by rhe terminal unit operating in a slot mode is in on 
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state, the terminal unit operates in a non-slotted mode and ar 
the same time receives_all the changed overhead messages. 

[00481 In the existing quick paging channel, if the overhead 
messages to be transmitted on a corresponding slot are delayed 
due to transm.ission of the data burst messages, the termdnal 
units activated in a particular slot fail to receive the overhead 
messages for a long timie. For this reason, a problem arises in 
that the terminal units may fail to check whether ' the overhead 
m.essages have been changed. However, in the corrected quick 
paging channel, the terminal units check through the CCI whether 
the overhead messages have been changed. In this case, even if 
the overhead messages are transmitted on the next slot nor the 
original transmission slot by delay, the above problem does nor 
occur . 

[0049] FIGS . 3A to 3C illustrate another examples of a method 
for transmirting messages on a paging channel according to the 
present invention . 

[0050] As shown in FIGS. 3A to 3C, if the data burst messages 
should be transmitted on a slot on which the overhead messages 
are transmitted, the system adjusts the transmission location of 
the overhead messages ro a slot on which the data burst messages 
are nor transmitted. Thus, delay of the data burst messages can 
efficiently be reduced. 
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[0051] In other words, rhe system changes the transmission 

location of rhe overhead messages to the slot on which the data 

burst messages are not transmitted under the condition that all 

the overhead messages are transmitted wirhin the overhead message 

transmission period of 16 slors. 

[0052] In more detail, eight overhead messages are 

transmitted at leasi: once within 16 slots. The transmission delay 

of the overhead messages and the data burst messages occurs only 

if the sum of lengths of two messages exceeds one slot. 

[0053] If the sum of the lengths of two messages is less than 

one slot, the transmission delay does not occur and the messages 

can be transmitted on one slot. 

[0054] However, in case where the overhead messages and the 

data burst messages should be transmitted on one slot and the 

length of the two messages exceeds one slot, the data burst 

messages are first transmitted on a corresponding slot and the 

overhead messages are delayed by the next overhead message 

transmission period if the overhead messages can be delayed as 

shown in FIG. 3A. 

[0055] However, if the overhead messages cannot be delayed, 

the overhead messages are first transmitted on the corresponding 

slot and the data burst messages are delayed by the next overhead 

miessage transmission period as shown in FIGS. 2A and 2B. Ar this 

time, the data burst messages are transmitted on the same slot 
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number of the next overhead message transmission period as rhe 
slot number of rhe previous overhead message transmission period 
on which the overhead" messages are transmitted. 

[0056] Meanwhile, zhe overhead messages assigned to the other 
slots except: for the last slot in the overhead message 
transmission period of 16 slots can be delayed by the maximum 1-2 
Qverheaa message transmission period. 

[0057]* That is, as shown in FIG. 3B, if the" data burst 
messages exist on the corresponding slot even when the overhead 
messages are delayed to the highest degree, the overhead messages 
are firsi: transmitted and the data burst messages are delayed by 
the next overhead message transmission period. At this time, the 
data burst messages are transmitted on rhe same slot number of 
the next overhead m.essage transmission period as the slot number 
of the previous overhead message transmission period on which the 
overhead messages are transmitted. 

[0058] In FIG. 30, since the overhead messages transmitted on 
the last slot in rhe overhead message transmission period, such 
as ECM, have no slot that can be delayed, the overhead messages 
are transmitred prior to the data burst messages. 

[0059] As described above, the method for transmitring 
messages on a paging channel according to the present invention 
has the following advantages. 
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[0060] In the CDiyiA2000 Ix system which employs a corrected 
cuick paging channel, the data burst messages are transmitted 
prior to t-he overhead messages within a. limited range. That is to 
sav, the system changes the transmission location of the overhead 
messages zo the slot, on which the data burst messages are not 
transmitted, under the condition that all the overhead messages 
^ are ' transmitted within the overhead message transmission period 
15 of 16 slots, tnereby 'improving a receiving rate of the data burst 
Kl m.essages. 

a [0061] In addition, since the data burst messages are 

llJ occupied on the paging channel in a large extent, such 
2 improvement of the receiving rate can greatly improve performance 
^ of the system. 

[0062] It will be apparent to those skilled in the art than 
various modifications and variations can be made in the present 
invention. Thus, it is intended that the present invention covers 
the modifications and variations of this invention provided they 
come within the scope of the appended claims and their 
equivalents . 
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